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(57)Abstract: 

PROBLEM TO BE SOLVED: To simply, effectively 
remove unnecessary light by using a spectral element 
whose emitting angle is different by wave length. 
SOLUTION: Emitted light from an undulator radiation 
source 1 contains harmonic X-rays, continuous X-rays, 
and an ultraviolet ray in addition to fundamental X-rays. 
Pencil-like thin beam of the emitted light is reflected 
and magnified with a convex reflecting mirror 2, then 
reflected with a concave diffraction grating 3. The beam 
is incident to the diffraction grating 3 at about 88° , only 
the X-rays having a wave length of about 13nm are 
emitted in the reflection mask 4, and most light having 
wave length other than about 13nm is absorbed in the 
grating 3 and an absorbing body 7. By using the 
diffraction grating 3 having different emitting angle by 
wave length in an illuminating optical system, light in an 
ultraviolet or visible region of long wave length, emitted 
from the undulator radiation source 1 is reflected in the 
direction different from X-rays which are necessary for 

exposure to be separated, and drop in resolution in pattern transfer can be prevented. 




LEGAL STATUS 

[Date of request for examination] 1 4.1 2.1 999 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 31 67095 



BEST AVAILABLE COPY 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAqLaaNrDA409021900... 2005/04/19 



Searching PAJ 



2/2 i> 



[Date of registration] 09.03.2001 
[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://vmw19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAqLaaNrDA409021900... 2005/04/19 



(19)H#B»1W (JP) 



(»2) & m ^ « (A) 



#H¥9- 21900 

(43)&IBB ¥fiE 9 ^(1997) 1^210 



(51)lnt.a.' SBWE^ Fl SWifcSSffl 

G 2 1 K 5/02 G 2 1 K 5/02 X 

GO 3 F 7/20 5 0 2 G 0 3 F 7/20 5 0 2 

5 0 3 5 0 3 

5 2 1 5 2 1 

G2 1K 1/06 G2 1K 1/06 A 



(21)fflS»^ 


ftSFW- 168707 


(71)W«A 


000001007 










(22) mis b 


¥j£ 7^(1995) 7 £ 4 0 




jncrassm? 3 t B3o# 2 






mmwm 










»3S/H»/l|KfiP1>JSE-%#-hBI53»«l^r 
















mm mm 






















(74)ftl!A 





(54) B8W©£5|*] W?|»ete:n*Wf4b»)iafefS^KIS«aiB, fc&tffcir/vrx**** 



(57) [gift] 

4. ^^c*WT^--9 : -i'4oWfc®(Xflc-ceRiR-rS <> 




/ — > 



(2) 

1 

&^*^iyfeS*3fc£#7fcT&3fc^5^**rU #^© 

[ 2 ] w&tfr-ctt/t 5 ftfcfre wje©«fi« 

^©8(8=f7fe©^& < t fc-8P£8MX-r 3 
•$-•5 c £ ^E^tiT SUt^ l iBt8©JP.BJ£Sg. 
[ffi>m 3 ] %?£?B#*tfti* ? 1-1/^7 * *K 
WISS-C* S C i^r^iti TSW^JS 1 ietS(Dflll«il 10 

So 

■tzn-xm. i ettoiratg. 

g£*nr* c i *is®<b-r*R3fcKg. 
[in** 8 ] it** i ©t,>-rfta>iei8©flpj£ 

[s65|8®9] IMnTEIlOftXttKCJBC*??''*^ 
[0001] 

«*W>fcS#£g*J^^gKj^<Cffit»6tt*ffi[( 
BJi&gteW-TS &©■?*&„ 30 
[0002] 

[«e*©i$si5] ^ttsR^-sci-o^^xiSiai-rifc 

{fctcflsot. J:DJftl>MW£ro&ft&Xiftft&<r>ttJK 

SK^g^fdffl-r^Sj^c^assnrc^. c©£ 

*/< * - > KIS D /c^HXf** S C > KKMffi jhJKtt 
*-->^3ti/£ife©3&iffl^6n-Ct^. ±^S8®v 

x 2*«©^m>±ia*84>&i23te^©£*f8i£ 

M*>±£l,T{»e3tiS. *te. S0W«tt>6©tWW3fc* 

[0 00 3] -3fr. tt^XttHfttt«gtC4sl>'CK. 50 



*3fP3¥9 - 2 1 9 0 0 

2 

-»^n ht2>S>it>«U-1f-7'7X^i'©ftWjS 
j§jg LfcXtt«&aR&4>£MMfc J; otMSiK^ 

Mttgt<!>*n(££StCflUi l/fc?ggtft &b>t**f Alt'? 
[0004] 

c»w*j«?^L«t^<b-rspja] ic?.?, 

[0 00 5] Xi^te«3t^*«fi£-r4S*Mi-?>S*fS 

i^accssufct.©*]!^ 
-c&s,, c©<t5^^®erttx^c*fLrttT^m 

©#££!«-£#. ttJWtt+na£9&l>**H*t>«m 
il^«Ttt«<^£**6^S&g©#*K8*-r.&. 
[000 6] Jfi/h3fe^K:*sW4H»fd<er©fidtt. ft 

d = 0.61X A^-NA 

T^SnS. C©J:5Ct@flr#^©fitti&£tCJtt?!l-r 

m«NA*i0.2©i©^. «Sl3rtm©X8UC*fL'r«: 
fcHOnm. &S20C)rin©^iaK:»Lr«J^600nm©@*f# 
fi£t>"C, S?S!S©^-Cg^*sfft>nfc»^CC 
l*/**->^fe^itcJIMU*#f»6hftC». lOOnm© 
^•^->4^-r-5ti^*^4i. iKfil3rm©X«© 

lSES200nm©a(l?HB-ca36*ltf!Q:*>n 
[0 007] C©«k5K, Jls^a^tf^^^XlS** 

[0008] «F§i^2-i3S50^^$R-C«, C©J: 5 tsM 
m*Wdk? Z tctb<D ') V f 9 7 ^ ^j*?rti^ u^: t, »s . 

cn«pj>x h©^ffitc*- ; }<>^>r^5- t 7AJi*ig: 



3 

[0 00 9] ba>b£r#6. c©i^j;U^K!«I 

-f . Ja£fi©*tc J; S^SiST^^tcW^T S £ <t 
«-C#fct,>. {tot, h©affi&CK!i*#> 

[ooio] *^«±gese3S©^*i*^simii*w 

[0 0 1 1 ] 

[0012] &mwfrh<Dxm&?>Mm&mnmti£ 
©<t l-tb imfo* -j Yoy&te&^wmte 

[0 0 13] ^SfCX^^rAttL/cJi^. Xilf^jfcg 
2 x d x cos0 =mx A (BSf^Ctt m : giKHK) 

Jt*Wfr6JUitfX*©AJfa£H«*a£W*fcS. C 

(^si*) ttmzz<D~c . tta$n*>&j&-cxift© 

A*fft<t£!Hft«:^L<ft* (04) . 

[0014] jifc, ummcxitAUi/fcJHK 

4re©gmHffll£p. ASJfl^a. HH*A*££l/fcJa 
B«r©&tt 

(sin«-sin/3 ) Xp=mX A ( Hl&rftifc m : 3g 

St) 

**ja-riiX*©@«*»«**. B»Efc»n&J0-CJtr 
tUJWAi S€>«c*©HW*tt««cJ:r>'r 

ffi$f#«:^L< «c4 (05) . 
[0 0 15] c©£9tt#%JR?-*Ail'«c&«:j:- 3 



(3) #PB¥9 - 2 1 9 0 0 

4 

»3teiia©-'ff->«s^-t>sia«ai6a©«as(c^ 

•5 C S. 0N L/cfi«fi©*g:)fc«fi^&tSt*t 

#*iR*«-e«4«- 3 C £ **? * 
[0016] 

<njfewi i >h i am i nmmvmfm-c. ctumm 
io *s. tc*». *HiSffar«S^«:ffifflTsa9*^«:Xi^ 

[0017] PJEKCfclvr. 1 «X*ii£26£T£fcS>© 
T>J>»U-***W[. 2 «d!iffi£K*fSt 3«Hffi@ 

* + ^&*^©#*WR«RT*#R-C*4. 
1 2BvXi'4^*8T'2.-7Xd7^-f-^ 13B 1 )* 

x*st. i o Bgifeg^^-r. 
[00 18] 7>s;au-*fta*Mife&ttit;3ft&tt 
«*tt. *^©X«©«K*W«©X«*«irWtt5 

i/;H)?©«Bt»tr-At?*S. C©f-AttiaiaKlfRffi 

*BStt&&"C* ?> , «^©3MR©nn»ifim. ^u-x 

30 #«3.75' "C*4. ^±E*flK2*»6©3fc«0*r*fr¥- 
3(CjtfLT8af -CA*N-&. jfcgl3nm©X|£*iA*fL/c 

i^©@»r*B8o.5* ©^rsrtcm&t-rs,, 

Xft©3.75° B. C©l^C©0«rJ8!*4W< L> «©<* 
SS:©liJfiT* ; &W*iJ-r'2)J:0fcS;«3nri»&. jgg*ii3 
rm«fct)St,>3fe*iA*H-) p ttS^(i80.5° <tt) 
PKOHftalCMftZtiZ. MABttft200rn©9fi^tlWiA 
WLfc^. l^c©H*r*»*53.i* ©;£|S]tcUiffrs s o 
j!p L ^ U - X^ff:*^ 6 tt A * < h ©r 1 *©H»H» 

40 ^. — If. ^gS7!»il3nlIlJ:^^3Bt,>»J80.S , J:0feA*& 
tUS*ft©*l"J«:|HWfS*T.S. 0*>L/S«S©X«K*tL/ 
X « a^©JgW^*$(g < «c *©T . *«»J*H*t»T- 3 
•C®JKi*ft-S„ ISA. 80.5* ©#fSHC«jggl3nm©XiK 
«W*i*4>L/. -€-ftJUtt©iftg©3fc»H<bA,£*J&*8sr "C 

[0 0 1 9 ] 88* ^KBr^5-^A«©fifcH»»iDJ 

®jR<*7K»aa±^€r«i*ij-rsfti«>^^gi i«sr 

ire**. »iRft7©T^5-^A{C«SI#3n/c3t©rt 

so c:<-«w«©afflrt?»sLsti**«. T^-^tsn 



5 

t>HZ<D~C. v^i>^Mt^SK*rlt4C ilia 

t o o 2 o ] w±oj: wcxmrnm-cit. mvr&ttm 
[0021] <mmm 2>m2 itt&wom 2 mmm<D 

[ 0 0 2 2 ] IU@{C*it,vC. 2 1 «*f^^ U-tf-. 2 
2«pm?fc. 2 Z\X\s bX$,<0, U-1f 

2 6immym> 2iu.^mmm.mm^m^tc^* 

)l>* -mt&m%i¥?k> 2 8 «CXD4fflCi/c2^7cX^ 
tHirc*&. 2 9&SMX&. 3 0B7/-i-?t3 0t, 

/c, 2 2«plta3fe, 3 1Hf&Xi, 3 2ttfi&S3fc* 

[0023] ^£>S¥£-y? h 2 3CC#-7XU— «f- 

LTX^^S-t**., C Cr^-T5Xi^tt^»0» 

m<D±KM$zmm2 4tM§ti, #*himj * h ^5 * 

[0024] v h ^ v #fS,fi2 5 t LX&K 

45° <DM%Z&-z>XW&$tlX^&. CCDKStffiKotfL, 
-C65' CDAS*^-CX«4A3*-r^.i> ttttmilcMl 

»1.332nmT?*5<D-C. CftCC*f L,T20* -CAJWL-fcX 
*£© 1 ^©^^ y tfmf&mt 
2X1.332X cos 20' = K 

tt£*), l'A<b®ftte&m2.50nit<DXm<<CttbXmt: 

*), %MK3 i imikmrnictt LX20- <onmrcmmr 

[00251 SSI426 Lfck%&&2 7 tt#*tlfc# ? h 

S£-?-C^2 6 ««fg2.50nm©*feX«^C<fc oTMWS 
n^„ 1*^2 6?:S3SL/c2Kg2.50nm(D#feX^i*, 0 
*Jl<5--§lL<DWJ:&&%&:m2 7t l cm&tl. CCD 2 8 CD 
±Cc|£*&**S.S;„ 

[0026] jlltftft;* h ^ ? ^*£H2 5 CCA 

^cS^Ct^iSSCD^ <X«§Q tt^©A-g|S##i|tSll2 5 



(4) 13PSl¥9-2 1 900 

6 

fcCRiKSft*, &ffiK*fl//c:£3 2t*7><--**3 0* 
2 9 ©iBCCM£t3ft/c3fc©F*J©c: < — SK*li©SI®-Cifc 

astis^, 7^-^ + 3 o-c>ie>ft-&©-c l wm6 

J WfMfc*9t*2 7 CCS -cJiTS Cilice < . 8?«&#ffi 

[0027 ] fcLbDJ: ^CC^HiSWCCi^ y h 

79 •> ^a€:X^ga8^<OMSS^^K:ffll»S CiK 

xm±izmrj:zjtfticmiLxftm-?z>c&&x%. t* 

[0 028] <IISg^I3>S3»*^cD^r3*iyiWI 

jtsgflss^-c**. fcfc. *sa6Pd-cci«ti^cc<5e«-rs 
#*n§i* x n t i, /c*i . xsagmrc h -> x h mmx $> 

•5. 

[o o 2 9 ] laliaccfccvc. 4 l teu>?a ha>fe8* 

20 iB. 4 2«^W#H^*^. 4 4B»M©K^ 
i^. 4 5tt*m^&ffi. 4 6CiMT-|i'&ffiAM«-r€.^ 
^^Ifi. 4 7 4 8 ttpJtB#»fl^S (»& 

W?). 5 1tt7A-?t. 5 5tt@»rt&^4 3<Dft 

m.*mt%i*z>>gm. 5 6«*^^s. 5 7»©jk»-c 

S/c, 4 9»*gXE 5 0«gjgg^ 5 3{* 

[0030] ^>i»aho >&**2S4 1 OtilSj^eEfife 
WSSJ: 9 BUI*;? ft XJR^>JIW«^> 

30 ftS„ C<Dt*-ACi01fRffi^CD^IS±SI4«4 2-C 

swsft*£A3ft> ^xmmsmwwmvi'Dmft®,* 

4 3-CSMSft*. ESftS^-4 3CD«ffi«^-C3— 

^ifbxJbi, mm<Dmmito.sunK ^u-x^ai.4 

* ^IS^S*f»4 2*>6COSW*Ci@ilftSf 4 

3CC*fLT87° X\M-?Z>„ @Jft&^-4 3CciSS3.axim 
©X^iAltU/cJt^. 1 ^©0fff^«84.i3 = ©^|SJ 

ictam-rz. ^tr>xc<Dmtf^t4 9it7^M^cM^x8. 

40 ±CcMWSftS. ^4 4=&S)lLfcXi^« > fflftK.® 

mi,xm.frftic%Mm4 5 cciswsft. ^jax^^i* 
s^cc^sti^. ccD*m^»m^u>X4 6cc 

J:^-C!£ASft^ffi4 7©±CCifi«L, > CC-CpJ^ 
OD^CC^Sft}!^*^ 7 4 8 -CI6M53ftS. 
[003 1 ] S.lrmWM-COiggCOX^CiTA-^-f 5 1 
cc «t o -ca ^ ft -5. ©-CKW- 4 4 cc raw ^ tl ^ C i 
IK SiffiS^5 O-C^SnJ^^^tilHlfiT^ 

-?4 3^ffi-cc5^^^^ffis«•r^. ^sjswo^isicc 

50 SScW^KJRSftS. !RJ|Xtt:5 7 0^77 r h CCRIW 



[0032] tt^mmm-cit. mrwr-4 3 *«»*>-r 
mmm5 5w&vx*>'). xm^m^sr ©ia#-c 

^{bS^SC-h^TtS. A*b&c*f LT8.87* 
ofc^(6lCi:*^,r^-- ? + §1-5^44 4 ft 
SXgWOjgfitt. AS*^* 86.95' <t OfclS^K:«3.0n 
m. AWft^S/.OS* t L/c*§^Ctt3.2im££cSo 
©K8ftiRJfi«fitt3.1nni&<D-C. Ktt4 4<tJ®WS*lS 

x«uz>tts<*c ©R««i©w«-cswbr 4 C £ (Ctt S„ 
H^e^c-r -5 c £*i-c^f s. 

[003 3] JW±© <fc 5 (c**iSWt?t*. @JJrt&^£X 

S. *fc3 6te|I18T&T©A«ft£^*Tl*m:J^;* 
ftSX*S©&g££{b;*tfSc<i:#i-e#s©-c\ mi<P 
<D7t$kftftu toyman s cims. 
[0034] <mmM4 >xic±.izmwLtc&%:mmz 
mm Ltc7'*j 7.<D&mijm<Dmmfflzi&wr&. 

[00 3 5] 06«gfc/JV7V-?-Y X (I WLS I «£©¥ 

ccd. mmm^ ? f. v 

So (^x^'a-feX) KWXSinftftl, 

■»Tftai3ftfcf x/^wht**** ^ ^M-sia 

if) . A-^-^yig (?9?ttA) 3*©I*g*t^ 

[0036] S75i±sB^x>»-»-7 , a-fe^©Pifffl«:7D- 
?rmTo T.'TvfX 1 iW.it) -CUV *^<Dm.W*M{t 

s-i±s. ^f»^i2 (cvo x-uvx.^mmttcmm 



(5) - 2 1 9 0 0 

8 

fjj£<&> ftt^ X/HC^:*>?rfT^j£tf. ^f^l 5 
(U^XhMSI) -CB^x^CcJSi^J^^-rS. 

•^16 ( ) r «±iai^?§ l fctS^gtc iotv 
^^©@K^*-> ; &^x/>{cj^#g3fe-rs. ^f'?7 

1 7 (SifiO r«S#l/fc^x^£*I8rrS. X^5>7" 
18 (x v ^> ^) "CB^U/c U^X h£Ui(?K>g|5# 

=&gU0KS. 9 <ws?xhMi) t»x*? 

©X 5^9 DigLffft 5 C<LK:<i:oT\ ^x^±K 
[0 03 7 ] *HI6WI©i?j»^*ffl^tltf . S£*«§l 

a*j»L^o/cfis»sa©¥^f*^wx*<g=i^ rc 

[0038] 

[^cr>3?6m] *l6^(c«fc*i«. #^®&>6©;»*bfctc 
ft S&zft^&Si&fCgif^*^* «7«%«flM.ft 

[■nfOMtttlM!] 
20 [Hi] #f6flJ!©ffc i ©saw©«WEBrc**. 
[02] *26W©»2©H»ffl©«(KII|-C*S. 

[03] *«w©m3©suiwi©»Kaa-c*s. 
a-c*s. 

[05] @9ftST--C©H*T©JgG14^-rittWa-C*S. 
[0 6] ^>f^4i©7Ci-?:^tiT*S. 
[0 7] ?x/A-7 - a-fe*©f$|fflft:7a-£5cf0-c& 
S. 

30 l 

2 GB5£J5!Wgi 

3 onffi@Sr«^ 

4 S*f§tf 

5 tK^<O^JIMSftfM««r 



6 




7 




8 




1 2 




1 3 




40 2 1 




2 3 




24 




2 5 




2 6 




2 7 




2 8 


C C D £ffiO/c 2 ^7cXiS«iaiS 


2 9 




3 0 




4 1 




50 4 2 





4 3 HtFrfS* 

45 ftn%.tm 

4 6 ^TTfe^ 

4 7 mitm 



(6) 



-2 190 0 



10 



*48 WW? 

5 1 7»*— ^ * 

5 5 @»Tfg^©ftg£^{b3t!-3<88t 

5 6 JE^fS 

* 5 7 sa»K<* 



[SI] 



C 




[02] 



[04] 





[03] 




(7) 



-21900 



[06] 




Attft 



«EOS> 










a* mm) 























(Xf^3) 



CVD 



(Xf v 7 12) 











^15) 


as 


it 








-/IB) 


m » 



























(8) 



-21900 



(51) Int. Cl. 6 

H 0 1 L 21/027 



F I 

HO 1 L 



21/30 



5 3 1 A 
5 3 1 E 



V 



- 2 1 9 0 0 



[#MtB] ¥fiSl 2*f 1 2,3 1 5H (20 0 0. 1 2. 1 5) 



[&B§#-5|] =(§11*9- 2 190 0 
[^B1?)S9¥1^21B (1 997. 1. 2 1) 

[s?mnm &m^^n9 -219 

- 1 6 8 7 0 7 

G21K 5/02 

C03F 7/20 502 

503 

521 

G21K 1/06 
H01L 21/027 
[ F I ] 

G21K 5/02 X 
G03F 7/20 502 

503 

S21 

A 

531 A 
531 E 



G21K 1/06 
H01L 21/30 



mtUB] W-f&l 1*P1 1 4B ( 1 9 9 9. 1 2. 
14) 

[^iKWiEl] 

[*iiE*f&Ji@«] **i*Fi»#©l6ffl 
[#rFif#©«6H] 

/ir^tA=&wr s c £ *m <t -r s i»*^ i laiscra 



m. 

-rsff^jf i &®<Dmwmm. 
ztc&cDwmmzm-rz c t z&mt? &if^s4 sa 

i£©JlfPi£Sg. 

7 ] if*:® 1 7!»S 6 ©l,>-rn*>ia*S©JPK$S 
[ 8 ] if 1 7iS 6 © t >-f ft*>fatS©Jl§HJ3£ 

[if^9] if^^iai^&^gSrfliu-cf^w 



-li i- 



